Isolation of trans-acting genes that enhance soluble expression of scFv antibodies in the E. coli cytoplasm by lambda phage display.
Functional antibody fragments with native disulfide bonds can be expressed in Escherichia coli trxB gor mutant strains having an oxidizing cytoplasm that allows the formation of disulfide bonds. However, expression yields in the cytoplasm are generally lower than those obtained by secretion into the periplasm. We developed a novel methodology for the screening of genomic DNA fragments that enhance expression yields of scFvs in the cytoplasm of trxB gor cells by capitalizing on bacteriophage lambda display. The anti-digoxin 26.10 scFv was displayed on lambda as a fusion to the coat protein gpD. A genomic E. coli library was cloned into lambdagt11 downstream from the lac promoter and used to lysogenize cells transformed with a plasmid encoding the scFv-gpD fusion. Following induction of expression of the cloned gene fragments, phage was prepared and screened for improved functional display via panning against immobilized hapten. Phage exhibiting improved display was isolated after two rounds. One of the isolated clones, encoding the N-terminal domain of the alpha-subunit of RNA polymerase (alpha-NTD), was shown to increase the yield of scFv expressed in soluble form in the cytoplasm.